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Amendments to the Claims; 

Please amend the claims in the manner set forth below. 

1. (currently amended) A gas sensor for use in a s ystem for monitoring gas 
concentrations in flue gas generated by a combustor, the gas sensor gj^tcn^comprising: 

a ga < sensor comprising: 

an outer shell disposed in a stream of flue gas in a post-flame zone of the combustor, the 
outer shell having at least one opening in a fluid communication with the flue gas; 
a solid electrolyte cell disposed within the outer shell; 

at least one seal cooperating with the electrolyte cell to form a sensing chamber isolated 
from the flue gas; 

a first electrode with an associated time constant disposed within the sensing chamber 
and being isolated from the flue gas so as not to be in a direct fluid contact with the flue gas; and 

a second electrode with on nr . aociatod t i me constant thai is different from the - time 
c o nstant associated with iho first oloctrodo, disposed in the outer shell and positioned in close 
proximity to the at least one opening so as to be in fluid contact with the flue gas, a voltage being 
generated across the first and second electrodes representing at least two conditions, wherein the 
fifft ^l^tmda a ^4 the ftecond elftntrnde p gnerate a giflnaf pompric^l nf a HP component and a 
fluctuating AC compopent, the two conditions comprised of the DC component and a fluctuating 
AC con mnnent: and 

fhft p;as sensor s ystem farther comprising a p rocessing portion, the processing portion 
concentrations in the flue.gas. 



2> (currently amended) The gas sensor system of claim 1 , further comprising a 
reference gas conduit disposed In the sensing chamber and adapted to supply a reference gas to 
the chamber. 
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3. (currently amended) The gas sensor aafe ffl o f claim t. further comprising a 
conduit disposed within the outer shell and adjacent the electrolyte cell and second electrode, the 
conduit being in fluid communication with the flue gas. 

4. (currently amended) The gas sensor system of claim 3, wherein the conduit 
delivers a calibration gas in close proximity to the second electrode, the second electrode being 
effectively calibrated based at least in part on the effect of the calibration gas on the condition 
sensed by the second electrode. 

5. (currently amended) The gas sensor svsfejno f claim 4, wherein the calibration 
gas comprises an essentially fixed concentration of 0 2 . 

6. (currently amended) The gas sensor svsfem of claim 3, wherein sample flue gas is 
extracted from the sensor through the conduit for delivery to a reference gas analyzer. 

7. (currently amended) The gas sensor system of claim 1, wherein the solid 
electrolyte cell is tubular in shape, the sensor comprising two seals disposed substantially at 
respective ends of the electrolyte cell to cooperate to form the sensing chamber. 

8. (currently amended) The gas sensor system o f claim 1 , further comprising a 
thermocouple located in close proximity to the electrolyte ceJl and being adapted to monitor 
temperature and provide a reference to adjust for varying temperature conditions in the outer 
shell 

9. (currently amended) The gas sensor system o f claim 1 , wherein the first electrode 
is in fluid contact with a reference gas and a voltage signal generated across the first and second 
electrodes is analyzed to monitor the concentration of gases in the flue gas. 

10. (currently amended) The gas sensor system o f claim 9, wherein the voltage signal 
represents the concentration of at least two selected from the groupone or more consisting of 
oxygen, carbon monoxide, and nitric oxide. 
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1 1 . (currently amended) The gas sensor system o f claim 1 further comprising a third 
electrode disposed within the outer shell and being in fluid communication with the flue gas, the 
third electrode cooperating with one of the first and second electrodes to sense the concentration 
of an intended gas in the flue gas, the intended gas being one of a group consisting of oxygen, 
carbon monoxide, and nitric oxides. 

12. (currently amended) The gas sensor ^ngn^of claim 1 , wherein the third electrode 
is at least in part covered by a filter to react with a second gas in the flue gas to eliminate the 
effect of the second gas so as to enhance the accuracy of the concentration measured of the 
intended gas. 

13. (currently amended) The gas sensor system o f claim 1 1, wherein the first and 
second electrodes cooperate to generate a first signal representing the concentration of a first 
intended gas and the second and third electrodes cooperate to generate a second signal 
representing the concentration of a second intended gas, the first and second intended gases each 
being one of a group consisting of oxygen, carbon monoxide, and nitric oxides. 

14. (currently amended) The gas sensor system o f claim 13, wherein one the first and 
second signals may be further analyzed to determine the concentration of a third intended gas. 

15. (currently amended) The gas sensor system of claim 1, wherein electrical signals 
representing the gas concentrations respectively sensed by the first and second electrodes are 
generated, the signals being processed by the system in one or more of a time or freq aeftey 
domain to yield combustion parameters, the processing nortion calculating the standard deviatior 



16. (canceled) 

17. (currently amended) The gas sensor system of claim 1, wherein the combustor is 
one of the group consisting of a boiler, a furnace, and a gas turbine. 
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18. (currently amended) The gas sensor system of claim 1, wherein the combustor 
includes a burner that generates flue gases, the burner being one effected frorp the group 
consisting of a gas-fired burner, a coal-fired burner, an oil-fired burner, and a fossil fuel-fired 
burner. 

19. (currently amended) The gas sensor svstem. of claim I, wherein the first and 
second electrodes are made from a material that is porous and catalytic. 

20. (currently amended) The gas sensor systcmo f claim 1 , wherein the electrolyte 
cell has one closed end. 

21 . (canceled) 

22. (currently amended) The gas sensor svstem_o f claim SiL wherein the DC 
component is processed hv the processing portion i n accordance with the Nernst equation and is 
used to determine the O2 concentration, 

23. (currently amended) The gas sensor system of claim a±22, wherein the AC 
component is processed hv the processing portion to determine the concentration of at least one 
o£»sclcc fcd from the group consisting of carbon monoxide, nitric oxides and gaseous 
combustibles. 

24. (canceled) 

25. (currently amended) The gas sensor system of claim 241, wherein the DC 
component is analyzed h y the processing portion to determine an O2 concentration in the flue 
gas. 
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26. (currently amended) The gas sensor system o f claim 3421, wherein the fluctuating 
AC component is analyzed bv the proof ing portion to determine a parameter representing the 
concentration of combustibles in the flue gas. 

27. (currently amended) The gas sensor systeiiLo f claim 341, wherein the fluctuating 
AC component is analyzed b y the proces sin g portion t o determine a concentration in the flue gas 
of at least one selected frome f-the group consisting of carbon monoxide, and nitric oxides. 

28. (currently amended) The gas sensor syjgniof claim 1, wherein a support conduit 
is disposed in the post flame zone of the combustor and at one end is supported by and affixed to 
a wall of the combustor, the gas sensor being at one end attached and supported by the support 
conduit, electrical leads being connected to the first and second electrodes and being disposed in 
the support conduit at the one end of the support conduit. 

29. (currently amended) The gas sensor system of claim 1 , wherein the electrolyte 
cell is comprised of yttria stabilized zirconia, 

30. (currently amended) The gas sensor system of claim 1, wherein the electrolyte 
cell is comprised of zirconia 

3 1 . (currently amended) An emissions monitoring system for monitoring constituent 
concentration of flue gas components in a combustor, the monitoring system comprising: 

a first sampling probe comprising: 

a n outer shell disposed in a stream of flue gas in a post-flame zone of the 
combustor r the outer shell having at least one opening for receiving a flue gas; 

. ..a t least one seal cooperating with the electrolyte cell to form a sensing chamber 
isolated from the flue gas; 
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a n rs t electrode with an asoooiuted time constant disposed within the sensing 
chamber and being isolated from the flue gas so as not to be in a direct fluid contact with the flue 
gas; 

a second electrod ewiih an associated timo constant that in different from tho time 
constant associated with the firm oloctrodo , disposed in the outer shell and positioned in close 
proximity to the at least one opening so as to be in fluid contact with the flue gas, a voltage being 
generated across the first and second electrodes representing at least two conditions; 

a second sampling probe of tho same typo as tho first sampling probo f or monitoring the 
concentration of a second flue gas enmponenr. the second samnljnp prohe comprising: 

ap outer shell disposed in a stream of flue g as iq a post-name zone of the 
on mhustor. the o pfer shell having at least one oneping for rereivinpf a flue gas: 

at least ope, seal cooperatin g with the electm|vtc cell to form a sensing chamber 

isolated from the flue gas: 

a first electrode with an associated time constant disposed within the sensing 
cha mber and b einf> knfrteri from the flue gas so as not to be in a direct fluid contact With the flue 

gas; 

a second electron wjth an associated time constant that is different from the time 
constant assorted with th « first electrode, disposed in the outer shell and positioned in dose 
proximity to the at least o« » Awning so as to he in fluid cnrtnr.t with the flue pas, a voltage being 
generated across the first a nd second electrodes representing at least two conditions; and 

at least one analyzer having inputs for monitoring the receiving the voltages generated by 
the first and second sampling probes and having a processor for analyzing the voltage data to 
determine the concentrations of the first and second flue gas components, the voltage data 
inHnries a nr compon ent and a fluctuating AC component, the analyzer analyzing each of the 
nC. component and a flnctiintinft AC comnon ept to determine the constituent concentration of 
flue gas co mponents. 

32. (previously withdrawn) In an emissions monitoring system used in a combustor 
operation, a method for monitoring the concentration of constituent gases in a flue gas generated 
by the combustor operation, the method comprising the steps of: 
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sampling the flue gas by a gas sensor disposed in a post-flame zone of a 

combustor; 

placing a first porous electrode in a sensing chamber defined at least in part by a 
solid electrolyte cell and isolating the first electrode from the flue gas; 

disposing a second porous electrode opposite the first electrode with a portion of 
the solid electrolyte cell disposed therebetween and placing the second electrode in fluid 
communication with the flue gas; and 

analyzing a voltage generated across the first and second electrodes to determine 
concentrations of two constituent gases in the flue gas. 

33. (previously withdrawn) The method of claim 32 further comprising the step 
of providing a reference gas to the sensing chamber. 

34. (previously withdrawn) The method of claim 32 further comprising the step 
of providing a calibration gas to impinge upon the second electrode and analyzing the change in 
the voltage to adjust a parameter related to at least one constituent gas concentration. 

35. (previously withdrawn) The method of claim 32 further comprising the 
steps of: 

placing a third porous electrode opposite the first electrode with a portion of the 
solid electrolyte disposed therebetween and placing the third electrode in fluid communication 
with the flue gas; and 

analyzing a voltage generated across the first and third electrodes to determine the 
concentration of a constituent gas in the flue gas. 

36. (previously withdrawn) The method of claim 35, wherein the constituent 
gases are from the group consisting of: oxygen; carbon monoxide; and nitric oxides. 

37. (previously withdrawn) The method of claim 32, wherein the constituent 
gases are from the group consisting of: oxygen; carbon monoxide; and nitric oxides. 
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38* (currently amended) The gas sensor system of claim t, wherein the fi£st 
g wtmde ^geg&gs a first associated time c onstant and the second electrode possesses a second 
as sociated tim e const at. thj first |j me constant being different than the second time constant; 
and 

where) n each of the time constants respectively associated with the first ejectrode and ihe 
second e l ectrode e jectrode i s calculated Hy thg processing portion using: 

C E ^Cc+ ACc^lV*) 

wherein: 

t > - thp c oncentration of oxygen ftt the electrode. 

C, z = the co nc entration of oxypen in the environment. 

AC!,- = ths c^npe in cnncfcnjration of oxvoen, in thp. environment. 

g = the exp onential operator. 

t = the time olfj psed since the change in oxygen concentration occurred, and 
Tc is T^e time constant specific to the e lectrode: 

whe min eac h ^ fime constant, as cal culated hv the processing portion, determines how 
quickly the oxygen concentration level at that electrode changes. 

39. (currently amended) The monitoring system of claim 31. wherein the fksj 
eW.rrode. of the first sam pl ing urohe, nossesses a first associated time c Qq stant and the second 
dgsa rpde, the first s ampling probe, possesses a second associated time constant, the first time 
constant beinp different than the sacond time constant: and 

wherein each of the time constants respectively associated with the first electrode and 
second electrode a leettedes is calculated bv the analyze r using: 

C E = Cc+ AC C * (I-*'*™) 
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Qr = the concentration of ox Yfl en the electrode, 




gen in the environment. 



4Qg = t tn e change in concentration of oxygen in the environment, 
e = the exponential operator. 

t = the time elapsed since the change in oxygen concentration occurred, and 

Tc Is the time constant specific to the electrode: 

wherein each time c onsiankas calc "lflfed fry foe analyzer, determines how quickly the 
oxygen concentration level at that electrode changes, 

40. (currently amended) The gas sensor system of claim 1 , further comprising a 
flexible hose ppnngpt^ \n the gqs sgDSflL the flexible hnss for facilitating the assembly and 
installation of aatd -theg as sensor into said combustor. 

4 1 . (currently amended) The monitoring system of claim 3 1 1 further comprising a 
flexible hose connected to at least one of the first sampling nrohe and the second sampling probe 
the flexible hose for facilitating the assembly and installation of at least one of the first sampling 
orobe and the second sampling nrohe said gas sensor into said combustor. 

42. (new) The monitoring system of claim 31, wherein the anulgor a nfllYZfir : 
analyzing the DC component to determine an O2 concentration in the flue gas; and 
analyzing the fluctuating AC component to determine a parameter representing the 

concentration of combustibles in the flue gas. 
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